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Abstract
Product portfolio management (PPM) affects the trajectory of innovation and new product development because it guides not 
only the project of new products but also decisions to revise, update or discontinue products that are currently being produced 
and commercialized. Some studies emphasize that PPM allows companies to better evaluate, select and allocate resources across
different product projects. The objective of this study was to analyze the PPM practices and methods in two Brazilian 
technology-based companies, one medium sized and one large. Portfolio management is more complex when a company has a 
reasonably sized portfolio with multiple projects in the pipeline. The main contribution of this paper is the study of product 
portfolio management in technology-based companies, which presents and analyzes the main practices that the companies have 
used for decision making in product portfolios. It was noted that the two companies used financial methods as the main 
mechanism for product portfolio decision making; not only does this corroborate with international researches on the subject, but 
it also demonstrates the companies’ concern with the goal of maximizing value. Company A showed balance, including short-
and long-term planning in its product portfolio as well as product designs with both incremental and radical innovations.
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1. Introduction
Product portfolio management (PPM) is an important topic within new product development (NPD). After all, to 
achieve a planned business strategy, it is also necessary for the company to have a set of products that serves its 
operating markets. This set of products is the sum of the current product line and the designs for new products and 
can be called the company’s product portfolio [1]. PPM affects the trajectory of innovation and NPD because it 
guides not only the creation of new products but also decisions to revise, update or discontinue products that are 
currently being produced and commercialized. Some studies [1, 2] have emphasized that PPM allows companies to 
better evaluate, select and allocate resources across different product projects. In routine cases, PPM can, for 
example, determine how to allocate resources to the most promising project ideas, thus maintaining efficiency and 
defining priorities in environments where resources are scarce. Additionally, studies [3,4] have found that decision-
making assessments of portfolios are essential to the success of new product development programs.
Despite the importance of the subject, very few studies in Brazil have discussed product portfolios in technology-
based companies (TBCs). Accordingly, a gap is seen in the domestic literature in relation to the identification of the 
activities carried out by these organizations, the difficulties and challenges in conducting the process of managing 
the product portfolio and the dissemination of best practices considering the specificities of this type of company.
The general objective of this study was to assess how certain medium and large TBCs in the state of Sao Paulo 
practice product portfolio management. Portfolio management is more complex when a company has a reasonably 
sized portfolio with multiple projects in the pipeline [5,6]. Thus, only medium- to large-sized companies were of 
interest. The main practices adopted by such companies to manage their product portfolios were also analyzed. Two 
companies were selected for this purpose: the first is large and stands out in the Brazilian scene in terms of the
number of patents, and it also has a broad product portfolio that is frequently updated. The second company is a 
medium-sized business that develops highly technological products. This paper also addresses a brief theoretical 
review of PPM. Then it addresses the research methods used and, subsequently, introduces and discusses the 
empirical results obtained. Lastly, the final considerations are presented.
2. Product portfolio management
Product portfolio decisions is responsible not only for determining the designs for new products but also 
revisions, updates and even decisions to discontinue products that are currently being produced and sold [1].
Furthermore, these resolutions also define which product design projects should be accelerated, aborted and 
deprioritized, as well as which resources should be allocated to each of these projects.
Several publications have shown a consensus that product portfolio management should fully comply with the 
following three basic performance objectives: 1) maximizing portfolio value, 2) aligning the product portfolio and 
business strategically and 3) balancing the portfolio [7,8,9]. Besides these three objectives already established in the 
literature, [10] presents a fourth goal for portfolio management: preparing for the future. This goal should reflect an
organization’s preparation and technological infrastructure for future needs. Table 1 summarizes the four 
performance objectives identified in the literature for product portfolio management and the respective authors that 
have presented them.
According to the needs of each company, product portfolio management can take place through the application of 
both quantitative and qualitative procedures. Among these are financial methods, scoring, ranking, graphs and charts
[1, 7, 11], which are briefly presented below. [9] emphasized that there is no single project portfolio management 
process or method effective for all organizations. Those responsible for implementing the PPM process must know 
the needs of their organization and the management models for the portfolio of projects that have already been 
deeply developed and choose the most suitable steps and techniques.
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Table 1 Product portfolio management performance objectives.
Objectives Characteristics Authors Methods
1–Maximizing 
Value
Seeks to optimize the relationship between resources 
used and expected returns in the designs of the products
Maximum financial return
Projects with higher profitability and greater chance of 
success should be selected.
[1], [8], [9]
Economic and 
financial indicators 
such as:
net present value,
payback,
expected commercial 
value,
scoring model
2–Balancing the 
Portfolio
Related to the mix of product designs
Seeks balance between aspects, including: between 
radical and incremental projects, between product 
innovation and process innovation, between risk and 
opportunity, between the short term and the long term 
and between different technologies
[2], [11], [12]
Bubble diagram,
portfolio maps,
matrix (for example: 
bubble and BCG)
3–Strategic 
Alignment The goal is to maintain the strategic alignment of 
development projects with the business strategy.
Translate the company’s strategy into a set of products,
considering the current and future product lines
The allocation of resources and investments should 
reflect the strategy of the portfolio.
[2], [8], [13]
Strategic packages,
product roadmap
4–Prepare for the 
future
Reflects the company’s preparation and its technological 
infrastructure for future needs
This objective assesses long-term benefits and 
opportunities (new markets, new technologies and 
processes).
[14]
In attempting to outline a classification for the application of these methods, [5] pointed out that the main 
methods for managing product portfolios are: financial; evaluation of stages (stage gates); scoring and prioritization;
portfolio maps; graphs and diagrams; and the checklist method. Above all, these methods aim to support decision 
making related to the product portfolio.  
3. Research design
With the objective of identifying and analyzing the management practices for product portfolios that are known 
and used by TBCs in managing product portfolios, it was decided to use a qualitative research approach. This 
decision was made because, in addition to the difficulty associated with measuring specific variables, it was 
necessary to understand the opinions regarding these variables. Therefore, following the recommendations of [15],
the presence of a researcher in the field was indispensable. According to [16], this is appropriate when the researcher 
of a case study requires a greater understanding of the facts being researched. Moreover, [16] stated that a case study 
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allows for a deeper analysis of a number of relatively small situations, as it provides emphasis on a wider 
understanding of the phenomenon in question.
The research was conducted through visits to two domestic, industrial TBCs, one medium sized and one large. 
These companies are systematically involved with the planning of new products and new technologies over time, 
i.e., the companies are continuously concerned with developing and transferring new technologies to their new 
product programs (product innovation).
To define the size of the companies, criteria from the Brazilian Service for Support to Micro and Small 
Companies (acronym in Portuguese: SEBRAE) and Instituto Brasileiro de Geografia e Estatística (acronym in 
Portuguese: IBGE) were adopted. According to these entities, medium-sized companies are those having 100 to 499 
employees, while large companies are classified as those with more than 500 employees.
The respondents worked as product planning managers and an R&D manager; in other words, they were
professionals involved with new product development and portfolio management. In addition to the interviews, there 
were informal conversations and visits to the premises of the two companies. 
4. Results of case studies
As per the confidentiality agreement signed with the companies at the time the case studies were conducted, they 
were named Companies A and B. Table 2 presents a preliminary characterization of the companies studied. 
Table 2. General characteristics of the companies participating in the case studies.
Company A B
Sector Agricultural machinery Medical and hospital equipment
Size Large Medium
Headquarters Marilia region, São Paulo State Cotia, São Paulo State
Number of employees
1800 100
Number of employees in R&D
100 12
Respondents - Product planning manager in product area 
1
- Product planning manager in product area 
2
R&D manager
Expenditure on R&D activities (% of 
revenue) 5 5
Main products Line of self-propelled sprayers, mix of non-
self-propelled sprayers, line of coffee 
harvesters
Hospital and medical ventilators,
hospital/medical accessories
Main clients Agribusiness Hospitals
Final destination of products 75% domestic market and 25% external 
market
96% domestic market and 4% external 
market
4.1 Product portfolio management 
Company A
The company considers the formalization and systematization of product portfolio management activities to be 
very important and seeks to perform this formalization more strictly, despite the fact that it has been performing 
predefined policies for approximately seven years. 
Support from senior management exists in terms of formalizing product portfolio management activities and new 
product development activities with the adoption of widely acknowledged methods, such as the evaluation phase. 
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The respondents consider decision making about new products to be formal. The product planning manager 
accompanies the entire NPD, from the idea’s emergence to the postsales and improvement steps. Each product 
planning manager is responsible for a product line. The product planning department is regarded as the main area 
that participates in managing the company’s product portfolio; its role is to integrate other areas also involved in this 
process, such as marketing, engineering, the factory, sales and the board of directors. There is an emphasis on the 
creation of cross functional teams in this process.
The company’s product portfolio management can be considered reasonably systematized, since it follows well-
defined steps. With respect to balancing its product portfolio, the company considers the three different horizons 
presented in Table 3.
Table 3. Horizons for new product development, Company A.
Horizon 1
Short term: products and facilities improvements, technical probabilities and simple improvements. The priority 
is financial, i.e., new product designs are selected considering the payback and NPV. This can be considered an 
incremental innovation.
Horizon 2 Medium term: improvements in products with complex changes. Here, project selection is related to strategic decisions.
Horizon 3
Research and development: new products displayed at sector trade shows. Decisions to select and prioritize new 
product design projects for this horizon are strategic in nature, i.e., technological predictions and technological 
analyses have a large influence on decision making. This can be considered a radical innovation.
New product projects are compared and prioritized according to the three aforementioned horizons. In horizon 1, 
the priority is financial, meaning that within this short-term horizon projects are compared and priority is given to 
projects that indicate greater financial return. As for horizons 2 and 3, projects are prioritized by strategic decisions; 
in this case, new product development projects that are more in line with strategic issues have priority over other 
projects, such as plans for new products that meet the needs of the market and future possibilities and are aligned 
with the company’s long-term strategies. Here, the stakes are higher.
Among the traditionally-recommended methods for product portfolio management, Company A predominantly 
uses financial methods. The company recognizes that the greatest benefit associated with financial methods is the 
language standardization and guidance; thus, a new product design is more profitable for the company. 
According to the respondents, the stage-gates method is strictly used, and a new product design project only 
advances to the next phase if it fulfills all the requirements of the current phase. However, the discipline in the 
activities and the organization that the stage-gates method provides help reduce the risk of making mistaken 
decisions. The company also uses the stage-gates method for knowledge management in order to improve this type 
of management, as its formalization favors knowledge outsourcing. 
Product maps are used in the product planning phase and for decision making for products with medium- and 
long-term deadlines. This method is developed for product platform decisions and aims to reduce mistaken 
decisions. 
The company also uses BCG matrixes and bubble diagrams only to analyze the main products’ platforms. The 
checklist method is used throughout the NPD; each specifically verified stage or step (in the stage-gates system, for 
example) has its own checklist form. These will accompany new product designs in order to check all the 
requirements for the proposed products in the product planning process. The scoring model is not used by the 
company for product portfolio management.
Company B
Product portfolio management is considered to be a strategic issue because it guides the company toward new 
market opportunities. After merging with a multinational company, the company is in the process of transition, and 
NPD activities as well as product portfolio management activities are becoming more formal.
Currently, product portfolio-related decision making is made by the multinational company’s senior 
management. Previously, new product ideas emerged from business information and especially from the technical 
director’s vision, who works as a researcher. The company has two relatively new program platforms for pulmonary 
ventilators, and the new product designs are incremental projects. 
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There is integration between departments. The areas involved in the product portfolio management process are 
senior management, marketing, sales and R&D. Decision making, however, is done by the senior management. The 
development team can be characterized as a cross functional team, and meetings to discuss the new product design 
features are held as needed. These meetings may take place a couple of times during the week or daily, due to the 
proximity between those involved in this process.
Among the traditionally recommended methods for product portfolio management, financial methods are the 
main mechanism used by the company. Other frequently used mechanisms are cash flow, payback, net present value 
(NPV) and internal rate of return (IRR). The company demonstrates ease in employing these financial methods.
The company uses the Advanced Product Quality Planning (APQP) system to carry out product design projects, 
but the stage-gates method is also used. The APQP system is used with some adaptations, and new product designs 
are analyzed individually according to each stage of the stage-gates system. Although it is systematic, the practice of 
this method is well understood by those involved in the process. 
Another method used for product portfolio management is product mapping. Product evolution projection is 
accompanied by completing a roadmap. The greatest associated benefit mentioned by the R&D manager is how 
these maps make it much easier to visualize the market the company intends to reach. The scoring model is used to 
compare the designs of new products and also compares them with products from other companies. Diagrams such 
as bubble diagrams are used in engineering meetings. 
The checklist is also another method used. It is commonly used at various stages in the NPD; the lists help the 
team to comply with the product planning requirements. The R&D manager reported that there is some difficulty in 
using this method because there are so many variables to check that the checklist becomes complex.
4.2 Results analysis 
Table 4 summarizes the methods presented in the theoretical review with the ones effectively adopted by 
Companies A and B. The analysis in Table 4 shows that both companies use various formal methods in their product 
management portfolio activities.
Table 4. Summary of practices used in product portfolio management for Companies A and B.
Methods Company A’s Practices Company B’s Practices
Financial Uses internal rate of return, payback, and NPV. Uses cash flow, payback, NPV, and IRR.
Phase assessment (stage
-gates) 
Rigorous application of the stage-gates method 
throughout the stages of the NPD decreases the 
chance of wrong decisions.
The company uses the APQP system for handling product 
designs that are in development, and the stage-gates 
method is used systematically. 
Product maps
Used in the product planning phase. The 
product planning department uses the maps as a 
base to start certain development projects.
The product mapping method is used to project the 
evolution of products along with conducting the roadmap.
Scoring model Not used. New product designs are compared with each other and with products from other companies.
Diagrams Uses diagrams only for platform products and not for derivative products.
Uses diagrams such as bubble diagrams in engineering 
meetings.
Checklist Uses the checklist often but in a non-systematic(ad-hoc) manner.
This is inherent in the APQP and stage-gates models the 
company has adopted. Each stage has specific steps, so 
checklists exist within these methods. 
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Company A shows different practices in relation to company B for product portfolio management integration. In 
company A, a single department called Product Planning is responsible for integrating the staff and forming 
multifunctional teams to analyze and guide the approved projects for new products. After identifying the clients’
needs, the company seeks to manage its portfolio systematically and formally, adopting the following methods to 
analyze new product designs: financial, stage gates, product maps, diagrams, and checklists. The financial method is 
most influential for decision making in new product design. Company B does not feature a single department 
responsible for integrating the employees to conduct new product designs; however, it does have an R&D 
department that meets with people from different departments such as marketing, sales and senior management, with 
some participation from the production staff, which is characteristic of cross functional teams. 
Both companies use financial methods as the main methods for portfolio-related decision making. Data such as 
internal rate of return, payback, and net present value are also used. Company A dominates the technology for 
developing agricultural machinery and is a leader in patents in this area. Company A’s product portfolio can be 
considered balanced, as it contains designs for new products with incremental innovations as well as radical 
innovations. It has a broad product portfolio and also works toward developing new technologies and products with 
incremental and radical innovations. However, there is a greater focus on the agricultural machinery sector. 
Consequently, its good product portfolio performance may be related to the objectives of portfolio balancing and 
strategic alignment.
Company B did not present a balanced product portfolio. Despite being engaged in developing new products with 
technological content, these products can be considered incremental innovations, as the data results show that 
improvements made in the lung ventilators are to improve their usage. Thus, the company shows no signs of new 
product development with radical innovations. Company B also develops and continually applies technology to its 
products, yet its product portfolio consists of incremental product designs or continuous improvements that serve the 
hospital/medical-specific equipment market. Company B’s product portfolio performance can be related to the 
product portfolio management goal of strategic alignment, but there is a weak relationship between the product 
portfolio and the goals of balancing the product portfolio and preparing for the future.
5. Final considerations 
By identifying and analyzing PPM practices in innovative Brazilian companies, this paper contributed to NPD 
and project management knowledge. Adding to the various studies on this subject in North America, Europe and 
Asia, this paper contributes to the theme by analyzing the environment found in these innovative companies 
operating in Brazil. The main contribution of this project was the study of product portfolio management in TBCs, 
which presented and analyzed the main practices that two companies have used for decision making and guiding 
their product portfolio management. It is expected, therefore, that these results will contribute to knowledge areas in 
NPD management and also project management.
It was noted, for example, that the two companies use the financial method as the main mechanism for product 
portfolio decision making; not only does this corroborate with international researches on the subject [1, 7], but it 
also demonstrates the companies’ concern with the goal of maximizing value. Company A showed balance, which 
includes short- and long-term planning in its product portfolio as well as product designs with both incremental and
radical innovations.
This qualitative study sought to analyze the concepts of product portfolio management and the methods adopted 
for such management in technology-based companies that operate in Brazil. The empirical results of this study 
should, however, be viewed with caution because, even considering that the two surveyed companies stand out in 
terms of technological product innovation activities, the results cannot be generalized due to the limitations of the 
research method employed.
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